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(54) VOLTAGE APPLICATION CURRENT MEASURING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve an accurate 
measurement of a steady current in a fast operation 
type IC with a short settling time by adding a current 
supply circuit in which a current flows into a voltage 
output terminal detecting that a voltage of the voltage 
output terminal drops below a prescribed value to a 
current attraction circuit to attract current from a 
voltage supply terminal by detecting that the voltage is 
higher than the steady value. 

SOLUTION: A current output circuit 30 which supplies a 
voltage of a voltage output terminal TO detecting that 
the voltage of the voltage output terminal falls below a 
specified value and a current attraction circuit 40 which 
attracts a current from the voltage output terminal TO 
by detecting that the voltage of the voltage output 
terminal TO is higher by a specified value are connected 
to the voltage output terminal TO of a voltage supply 
circuit 10 so arranged that a negative feedback 25 is 
applied to an operational amplifier 1 1 to output a fixed 
voltage. 
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(54) G&SUOfcS:] «BEWM«ti6fite0lS 



(57) [fSKil 

«EtB*«R'©mE#BfStt J: 9 (ST Ufc r t Sr&fc L 
mEEffl*«HF-0«ff 3js0f «* ; J: 9 SS < 4 o fc £ t £&*n 





[#S»#©ffil8] 

1-S»iIiattl;:J:oT«jfcUfc«ffittl&IIIB£, rcom 

* 1 , ±Kvsm&imwmiwfflti ^ v 

-t-^mffTOBmissii^iHiK. 
[»#* 2 ] n*« 1 iatt<D«£^Ai«SEffeiBiKK 

*»e>Bf3©»W»B!tK±IE««ttl6lllBJkt5m«K3lia 

3 ] t»*ig 1 Ett©*EEH)flittiiKtt£lIIBK 
Ji5SW*©«ffitf J: 9 *>-f*»K:tev^«ffS:ffl*1-5« 

Litmmm t k x o -aft* u*. r t tr wk t 

[ii*«4] itMi'ettairc&AntffiMjeiBiBK 
ts^x. ±«am«!ft3iiaKtt±EmEEw*«irF-©s««f 

©«BEJ;t)feT^K^aESrtii^-r5«JEilt, ;:© 

jftfciE^ K*atr±e«EEUi**f*»e>«« 
[0001] 

i%m<omirz&.m#m r©^i±Mx.«cMoss 

I C©«fc 5 tSBttifJWSteKifM-a t #«tt**ft* 



•#Bfl ¥0^-236637 
I CO, «rfc«B«E«l&JSH-t3£«l*0«E*4*.fc 

KiH-t-5. 
[0 0 0 2] 

£Bfti*Mk mEtt^iaKi 0 tmstEao^#S2 0 1 

^fc-^eaEvin^itfetLfcattiJSssi it, r© 
«^l*«*b5§ 1 i*»bta***t5mEvo fcuiau 

til^mJEVo SrftWr2 5fc«Jft-r5*EtH**SW-TO 
i, mffW*iBT'TOfca**tb5mBEVo 

Si 1 ©R<EAa*^fcft»as*5*#Jiiais 1 2 

MfciIW»!:«aE**t*:«K«J£ffl«tt»l 3i ( r©m 

wiai'fytist, mEEta*s^Tot*jim 

Mg^fc^^^vf 1 6 itiotl 

[0003] msssu3£#® 2 0 itmum^.^^ 1 3 

C*41-5mBESr»ffli-*mi«»2ii:^ rosaw 

HS1 l©^SSsA^)ffii 1 l--^®EVi n ?r^-r5« 

t# *.5«E«[Vin*tt*omEfcKJe-e* 5 «fc 
[0 0 0 4] *Eta*«T-TOfc*a«fiaH]Kftfflf2 5 

*sa»*n5. A?«f2 5f±c:r-eiiCMossi c-cfe 

3fc©iU ^©CMOSlI C©^^ffifc*Jtt5JB 
*WMfc»rt-5. o*9, A«f2 5*sCMOSfflI 
C-C*3#fi\ CMO I crteflHHf? (FET) 
*K«5»fM-5ttt. H6Afi^tJ:34:WniKl P 

4 < 4 9 , ^^m«i a i &m*iZo mftmm i p t je» 

^»£A I t©itl4^Jx«l 0 0 0: ia£©*#*Jfc* 

mm Pismfcg, s^msEA 1 \i®mt>oitm&fr 
b*»i;:i*M*ajau, mjEta^j« : f-To©iuEVo *5 
ftgufeHiS (kt^©®ev 0 as*er**-c©*ni] 

[0005] M25i 4SttttK I cwlbflHitSasil 
y^^A#«<Tt)3fe«WlA I sriE^iicaajti-s r 
9, «l^m«I Pi»«»i,5H»»±¥*ffl*»<45ffllfilK 




(3) 



[0006] t©ioi u-cr*mEEffl**?TOfc/<w 

■ i e t«i»«}r«Evo. «r*mL-c*»#, nmtKi p 

a*ftflff2 5fc«Ul$fc*, Aff2 5£i!E*i£lMtfBiftI 

aff2 5-Ci5«i1-5lM1MB«EI P£$*£ft<« 

[0 0 0 71 HK, ««aiSffl«tt»13fc»LT^ 
K©£ttHi]B 1 4 SrtfittU ttfW« I P#«Ht 

m*JSH : TOO«E««i*/h*<i-5fc»tl4. *-f>< 
>f/<7ayfyfl 6©Sft|i[Sr*#<RJ&t-5t» * 
m&tfsjiibfts) lefts,, r©a&£l&*1-5fc»l;:# 

Btt«3v?v-y-©s4fit£*£<g!jgu 

[0 0 0 8] 

3 tttffi««= yfy t is ©is jas^t <4 9 . r 
o«HBRiciieoTmEiiWi*FToo«Eas5co3Mrm 

EEK«*M-54»b, ****** h V >^ 

[0009] KTfc-fe y h y "y?94 j*<D-m*m&* 
»«'-C»Wi-5. K»©A»3MM*tt*#5fc»l::tt« 
Hi8(BSl l«r^tf0K^#ofl**»ttSr*<-rS£ 
*fe, ft/heft*** A I trJIJfct-* 

©#*5* t ft 5» CMO S ffi I C <DWift!$£.fflfrZW>ft 
MM I Ptt-t©ttiVC^5ftWttiMt8n s~|10n 

s -efc t> s l i fejiv*fc*»as©mE«i& 

i o -ctttb^mifiE i ■ : P3j5«at i t^5»i«]i'i»±AW« 

1 6«rRtt. lMP«arP'!js«E*u-C^5J!IMB:i©^M 
6*4*^2 5 U »(P 

sati p©*m m&mmi i«*»e>*»Lfcm» 

[0 0 10] imi P#iffi:h,T^5l$MTP;6Mi;&» 

V=IJKT-C*>S*»?>, «EtU**^-TO©«E«lfcA 
Vo ttAVo *» I P5KTP/pi6t*9. ^^^^V 
f^tl 6IC^H^fiffiCi 6 (±Ci6- I P*TP/A 



v 0 ifcS. 

[0 0 1 1 ] -jKftfctt* LTI P = 5 0 OmA. TP 
= 100ns, AVo =200mVtt5i:, 
C 16 ^ I P!8TP/AV= 500mA* lOOn s/ 200m 
V=0.25mF 

ofc 1 # ©wuH&Mm* i o o n a, mssagjt^is: 

2 0fc«MtfcSSlWMBS2 l©flj#£ 1 Ofg, A/D£ 
&§§ 2 2 ©SfcSMSMBfc 1 m V i 1"5 1 , ettM&BS 
trt«l 3©ffiftfiSR m li, 
R m =lmV/ (1 0 0nA-*U 0) =1KQ 

£ft5. 

[0012] l 1 ©JgttttftVtttttrH 7 lc 

1% Bl*-r?)JlS^ f 1 ~ f 2 ©IBJH:** 5 - 

1 2 dB©«»KM4S:SU Z.<D*99--f- \ 2 dB 
©«S4#tt©**0 dB^^t5t^*i©J;5JJ:3lf±^ 
Sefe*«f^i45. ::0MaMS3H«fcfc*»*-c, Ntt 
if in, 

f 15sl/ (2*&-R m ^-Ci6) =6 3 6Hz 
f n 1 0 OMH z t tT0ttt*jek:|M^$*5 fc* 
©Jl&gt f 2 £ 1 0 0 KH z £ . Cl©^i&$C f 2 
fe^iSWfiayfyfl 5©itIC,, tt, 
f 2 = 1/ (2 **R m *C„, ) 

C m = 1/ (2 **-R m f 2) 

= 1 6 0 OPF 

fcft*. 

[0013] m**®*©* yMI i'^'f AftMt«M 
5tffl&taSS 1 3 ©«tt£R. £ffiffi««3 yfvt 1 5 

^5JBmfc«*M£jB«tfc*i 3©po*fc*4-r5mff 
tt^-r >t— KoaytnoR 1 4 ©«i*[6imjE»c 

S*V5. 'ttftttftl PiS«th/TV>5»ra©m«£Jll^ffl« 
etlSl 3»^4-r5mE ; Sr7 0 0mVi-t-5£. 
r=R m ^C m -Cft£2«tt»^«SiSl 3©j^Sffim 
JEAS 1 mVK0tt-f-5*-C©«rtil*lll]T S (-fe y h V > 

loge (lmV/7 0 0mV) =-6. 5 5 

TS = 6. 5 5 (R m ^C m ) 

= 6. 555K1KOX 1 600PF 

= 10. 4|is 

[0 0 14] IM. H6Bt*Ufc«ffiffl*JII^TO© 
10. 4m s©-fey hy y/^^ATSSrSt. r©ir 




&LXL*5*Fm6#±tZ. ±y hi) 

ifil 0. An sXhikirZk. 1/10. 4ms = 

0. 1 x l 06 =l 0 OKHz ifttK mftWMl P© 

m& i-mmm* i o o k h z «t 9 <sv>sjs»© i c l*» 

[0 0 15] ~©3§iB©@#)f4, ts» K y 94 at 
SSrfi*»< U, WmsVmv) I C©j£*«WA I &JE1t 

J:5i1-5t>©-C*>5. 
[0 0 16] 

«S©W*«BE#4*.bii. NaftKCftKwmtt 9 

5 »*$««© w^ss?- t mjEffl;*^ t enem l 

fc«WaSffl«tft»fc» ±E«£EtHa«HF-fc±B*JMI 
^Effl^ffi* fc £ ©MfcflSR Lfc'<<f /<* = 

*— K©2tt9H&KlilB i . ±E«ifill£JB*&K8£tt 
*fc«£-*-3*EE«:H£U ±Gtt*JflM8ft>t>ttEH] 

tcz. t mm Lxmmmmr-t. 9 m**»3ii-3«* 

[0017] r ©tHB©»#* 2 1 l 
««*ii!ft4ofc«fiS*»e>sf3g«fBiaii«t«««»ig 

©is#jg 3 x\*m*m r-cog ifc«EffiJMuaiftn 

*fBE(MWI^l!:i»S*ufc^-f*- Kfc, z.o>94* 
-K©7/- Kfc««m*J(HF-S:«BK UfcHJEil tic J; 

[0018] r©u«o»#*4-e»±, IMMi-Cftg 

■fSmBEtBt, ::©*£»©«£#* y-Ffc$*.G> 
ft. 7 / - K*mE S *tfc ^ K 



iSfM ¥09-236637 

t, r©^>r*-K©*y- KtmEKt ©ssrjSk« 

*E£*i. tEMSIfOtE^ISaiOtE <t 9 ft < ft 
»9li-5WttSSii:fcJ:o-C*iaLfc«EEWlP««»3fe0 
[00 19] 

hwbi ;:©ffli^ffl**iT«36ufc«Ei?»«««i 

j&51Bte«t*Ut\ Afffc&SfltKltl CK5feSB«*s*# 

immmubi p^sft^fcfcftic njEai^*g^©mjEA5 

fcmffi* 5 , ^©55W-ef±««E*i&0K*»e>t«a6*^x 
[0020] mEta*iggs©«jEjB[i«t/hS<-et5 
mEas!t««F©mBEt{B»i-54^©«pW (tyU)^ 

if 94 J*) ttBd»<1-8 3. w©3SW-C»±JI 

fcmEEtt!6ig»©«Etil*iHiFt, r©mjEtH*S^© 
«E*s±#Ufc»«-fcrt. *©«JE©±#«rttftiL-cm 
tt*«3li-5m«»3llilfc*Rttfc1ftdte«£-*-a. i 
©«K!»3IE»*K»tfcr fcfcJ: 9, AflffcfMtfBflW 
«Hi % *©»fl^#KK:fcoTje*«fflJ:K5i:*. 
«Ea**F-©«BEKl*-/<— y^- h#*±Lfcti- 

5. w©««K©»5UcJ:9*-^— hSrilKi - 
5, r.©ttJE*Jffi»m-J:9«ffim^*» ; f©«Ett*» 

s/ h V 4 l»*&fr<-tZZ k&X% 

[0021] m*m2X'm$kvtcnfr$>to%.ffimfe®i& 

[0 0 2 2] 

[*M©3U6©»1B] HiKw©«WtJ:5«ESiao« 

JSi-5«»fcttR-ff**WtfC*i-. o*9. 10 14 
mEWi^lHl^, TOttmEtH**?. 2 5(4^^ I C 

OB, 4 0tt««!ft9IHB**r. 
[002 3] ®Ett*£lH]8 1 0 ©«fifcfttF*©lb^ttBI 

5 xviw Ltztm cxhzfrb z z xttommmut 

TOlC«*«»|gK3 0 imffiK?llH]K4 0 t>-frt>*T 




88KLfcjfc-e*>5. m«Ett^lHl?l3 0l4IDEta^ig^T 
0©£JMKl»t*$l*<5«EVo =Vi n fc:£j£Lfctttt© 
«EEfcJ:9b-r*»C«l*«JEVLSr*^1-5«BE«3 1 

- vvwehujhhf- TOKmmzti. jEK7y-KKm 

MS 2©«*ffl*^#*K£ilfc^*-- K3 3 
r©y-f^--K3 3©7V-Ki«ES3 1 i©Rfl 

#5. 

10 0 2 4] WKStim^4 0'l4Jg#l*©«ffitB*iB^ 
TO©tbA«EVo ='V'inJ:.«).t>i**M!m^lffVHSr 
a*i"5«E«4 1 r©«fflR4 1©SEVHA5* 

*b. 3Et*y-Kt*9l^«iil4 2^«K**bfc^* 

1 t ©NCtttt Ufc*< *- V4 4 C J: o TflMtf* 

[0 0 2 5] «EHJ*J(R-Tb©«E*sVo = V in ©# 
ttK*>53£Krtt«-ef±m«ttl&li]K3 0©*V K3 
4 tm«@i5llHlK4 O©^*- K4 4 fig] 2 C £ DfC 
ijc*- J: 5 fc^oWBfcflMGaf il,, ^ *- K 3 3 £ 4 
3f±*7©:Rt*fclM*3;h,3. ttoXmaWS 2i»b(ft 

T#iMflfc*COMfc«E;h,3. *fc*8t«4 2T*»g|-*- 
■smgfE I 2tt#il«fl)^COMft>t>«EEl[4 l £*V* 

- K 4 4 £i§ CTm«j!R 4 2 KK3I $ 

[0 0 26] £©WrPftff2 5£BfttttEl P (02 
A) #*h,, r©ttm«Kl P#*hfc::i:fcJ:0, « 
fflHAJIH L TO©«ffVo #H2BK:*1-J:9K:ttT 
L % -5-©mjEV 0 #*EEfl5(3 1©«EVL ±t)(S< *5 

K3 S^Jtt'lC&SfcOv m«£M3 2 SttSm 
ME I 1 tt*Etti>!j»*TOfcttA3*i,5. 
[0 0 2 7] %mmt$;®%3 0*»fe«Ea*«^TOK 

ttr©m«I l»cj;»)^m$tv, miE^ibA V 0 tt^JI 

ft. S£ffi^ffl^TO©mJHE^i!)AVo ©£»tgfi«E 
2S3 i©mEVLfcJ:oTft*3/h3v*Mb«fc»*S 

a*«ff-TO©mEB»fMK«I PjWWcfcofciMM* 
S>«<«4»V^WIrtK3t««Vo = V in Wg«jH-5r£ 

[0 0 2 8] r r -emEffi^^T 0©fBE^f) A v 0 
©*»IB#/h $ < -e # 5 r. t frb. /U^^yy'yf 

/^al^Vf-l 6©$Sfl[C 16 tt, m«S^HlK3 0 

o^yfyjm onmffi p^ftHfiBm) £2 

nSitit, 

Ci6^ I P*TP/AV 0 
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±?5 0 0mA*2 n S/2 0 0mV=0. 00 5(iF 

[0 0 2 9] £»£ffl}£ln3fl 3©fiftffiR m \tmt 
lKQt'fcS. ^^nyfyfi 6©£*{jt 

c i6* 5 ^$ 5itti!)@7 1» l*:hihm<m*©*i« 
*f lit, 

f 1*51/ (2 7t5*SR m ^-Gi6) =31. 8 kHz 
f n £ 1 0 0MH z t LTBtt«:Sfcj6fclM£S*5fc«> 
©flttftf 2 5rlMHzti-5i:, tt«*Mt=»:f , H>- 
1 5©$ftffiC m li 

C m =1/ (2^R a 2) =160PF 
[0 0 3 0] ::©<}: 5 fC, ffiffiffiflt3y'7*>'1M 5©g 

S4ic B *stt*©iui/i ok***:©, mataueffis 

ffiC m CJ:oT»*5JMWKl]TS (tyUlV/N 
A) |i 

TS=6. 55t = 6. 55«1KQ!K160PF = 
1 . 0 4ms 

1 4 *> s tj-hy v^^-r at s * i / 1 o 

[0031] zv%wx-\mttmm i p*»wk* 
ofcfif^T-mss«^iHiK3 o*»fe©««©ax»**** 

\>*b, «Effl*«T-TO©«E#H2BK:|tlll-e*-*-J: 

L. a— ya-h©«BE#«ffi*4 l©m£EVHSr 
ltt*.5im«»§liaK4 0tK»tfc^a— K4 3** 

&R9I1-5. r©SStt©!ft5UcJ;o-ca— /<— 3/a.— h 
©«El4«ffiait4 1©«EVHfc^9>'5 r 4*t. mffV 
HW±»-±#i-5rtSr»M1-5. ^©ife*, *- /<- 
h©*tttWRRSft3fc», 

[0032] 0 3f±;:©{tiS©if#«2-T?ffi^5$)# 
nigs 5 o 1 6 o srftap Ltcmmm**?. h 3 -crtmEE 

«i»ia»10Sr*l*tX*L.T^*. r©30S«-CH:* 
^2 5IC»^mJgI P4WbTV^SB>jft-piM0VHK5 
0 t 6 0 ©^ K 5 2 i 6 2 ft, WBM 5 1 t 6 1 
^ta^-r5iE1|jEV SW p tA®£V swn fCtoTa-i^© 
tt»KMIP*^ m«3 2 i 4 2 SrmSfcflWSlHlK 3 0 
t«aR9l0*4OfcflWUfc*MBk:«»Sn*. fto 
T«8K{M&EIK3 0 tm«®9llH!?S4 0»tH3 1 T-SiML 
fci:lsl#lcmiig©«ifSi, K9lft^SrH'ff1-5o ftf^« 
I P*5»ffC/iofcB$^*>e>0T^©B#KTM (04 B# 

m) &mu^Mvws.M5 1 1 6 1 u-c^a 

m)IV SW p tV swl =S:0 (-^n) fcMU. ^-f*— K5 
2i62 Sr*7KIWWi-5. ^©ife*?IStilS3 2 t 4 2 

umttf^iaKs o tm«K9iiH]K4 o^bWf^^n, 
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mmm 32^42 ©m^mEti^^T o \zmtn z 

!K SSftil? 2 t4 2©®6ff©ie»£grt5-i:fc<. 
[003 3J 

A#aiai&-^jas*t5«E{ft*&i3is 1 oomm« 

tmMMM&@K3 0-CljlffiU £S*©*#ir*bftfB 

»$-&5*^t ufc^b» mfftt^iHi^i o©m»ft«& 
5. /V/^=yfyfi6 ©®ft£Ci64vh£vMIK 

R5&*3 CI 5:: {WB*Mt=»>f f >'lH 

5©£ftttc m vhSHBtRfci-s- 

^38UW»T*t>J6«B*0«*A I 4rjE»fcMJt1-S 1 

[0034] * fc, ft #9 2 -en* IfcftBEEPAlttttM 

UK 3 O&tf*- S**- 'h8fcfeffl©«SS!»5liai&4 
0**«i-5*««Hi3;i £41 Sr@K^fe«II»11»^ 

£08 3 o t m«K3l 4 0 fcRW fc r t fc J: 9 H« 

[0 0 3 5] HK, m««S[H]!83 O&tfmffitBiSllHlK 
4 0ttSli^«Kl P*«ai-C^5»M**TU, 
••eoak/hWKMiWTjtt^*- K3 3&tf 4 3#*- 
7©:R»c«*3ii, -«BEai**fTO*itm«Srffl* 
1rZZ.b1M£\i\ -©&*> mSEM3 2, 4 2&tfmJBE 

Jg3 l, 4 i t»4*jftS«tt©**«**ix, ffiy^x 
[0 0 3 6] /q^xayfyfl 6©&i;ffiC 



/<Y^7 3yfyfi 6fcy-fXmifo»sfltiv z<r>/4 

xm«w«t/h««»ieB*© ; Fiije««t*5. h*k i 

0 OKHzTl Oji V©yHrXd55S4fCV>5i, /-< 
Xm«ttt\ 

C 16 =0. 2 5 0 n F 
Z C =1/ (2 f *0, 250m F) =6. 30 
;YX1I=10jiV/6. 3 0=1. 58mA 
#£95, Ci6=0. 00 5mF 
Zc=l/ (2^f^0. 0 0 5mF)=318Q 
/-fX^S=10AV/3 18Q = 0. 03(iA 

Hfc«fc**5 5. 

[iai] z<D%w<o-mmm%LW-fz>tc$><Dmmmo 

[0 2 ] 01 ©ttf^«r»W+5fc»©*»H. 

[HI3] r©&93©ff#£2T-tlfgr5«&©II]K«$ 

[04] H3©»^*r*Wi-5fc»©*»H. 
[0 5] ft£©ftfl5&l&0Ji1-5 fc*©«&0. 
[0 6] H5©»flJfclMH-3fc»©*»iB. 
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